As the only species of the genus Brainea (Blechnaceae), Brainea insignis (HOOK.) J. SMITH a kind of fern is widely distributed in south China. It is used as herbal medicine to treat cold, burn, bleeding wound, and ascariasis, etc., as well as occasionally planted for ornament because of its beautiful shape.
a 5ٞ,9Љ-ester linkage. Moreover, NMR experiments were reperformed in DMSO-d 6 , and crucial HMBC correlation from the hydrogen of 3-OH to C-3 and C-4 were observed, which suggested that an ether linkage should be between C-7Љ and C-5 but not between C-7Љ and C-3. Therefore, the structure of 1 was confirmed as shown in Fig. 1 .
The relative configuration of C-2 and C-3 in 1 was concluded to be of the epicatechin type from the characteristic feature of the H-2 resonance in the 1 H-NMR spectrum: d H 5.14 (d, Jϭ5.0 Hz). 10, 11) And the C-2 aryl substituent was suggested to be the equatorial orientation according to the thermodynamically favoured conformation existing in natural flavanones. 12, 13) The 2,3-cis configuration was determined by a small H-2/H-3 coupling constant of 5.0 Hz. The spatial relationships were deduced from the nuclear Overhauser enhancement spectroscopy (NOESY) spectra. The correlations observed for H-4/H-2Ј (-6Ј), H-3/H-8Љ, H-8Љ/H-2Љ (-6Љ), and H-4/H-7Љ indicated that H-2, H-3, and H-8 were cofacial, while H-4 and H-7Љ were on opposite sides of the molecule. The large coupling constants J 3,4 ϭ10.7 Hz, J 4,8Љ ϭ10.6 Hz, and J 7Љ,8Љ ϭ10.0 Hz were also in agreement with the trans-orientations of H-3/H-4, H-4/H-8Љ, and H-8Љ/H-7Љ. On the basis of the above discussion and referring to published epicatechin derivatives, [10] [11] [12] 14) the structure of 1 was finally assigned and named brainicin.
Compound 2 was obtained as a yellow gummy solid, and assigned the molecular formula C 36 H 36 O 20 by the negative
HR-ESI-MS analysis ([MϪH]
Ϫ at m/z 787.1706, Calcd for 787.1721). The UV and IR spectra of 2 showed absorption bands at 210, 268, 303 and 374 nm, and 3427 br, 1689, 1649, No. (Fig. 2) .
Compound 3 was initially determinated from immature leaves of Brassica rapa L. ssp. chinensis L. (HANELT.) by ROCHFORT and co-workers, but its spectroscopic data were lacking. 17) In this paper, compound 3 was isolated as a yellow gummy solid and named brainoside C. The 1 H-and 13 C-NMR data of 3 were showed in Table 1 .
The structures of the known compounds 4-16 isolated were identified as camsibriside A, 18) 3,3Ј,4-tri-O-methyl-4Ј-O-rutinosylellagic acid, 19) hyperin, 20) pectolinarigenin, 21) vanillic acid, 22) shikimic acid, 23) icariside E 3 , 24) icariside E 5 , 25) brainic acid, 3) 7-epiblechnic acid, 3) (Z)-rosmarinic acid, 26) rosmarinic acid, 27, 28) and 5-O-caffeoylshikimic acid, 29) respectively, by comparison of their spectroscopic data with literature values.
Compounds 1-5 were evaluated for their cytotoxicity against five human cancer cell lines using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) method as reported previously. 30) However, none of the compounds showed significant cytotoxic activity against the HL-60, A549, SMMC-7721, MCF-7, SW480 cell lines (IC 50 Ͼ 40 mM).
Experimental
General Experimental Procedures Melting point was obtained on an X-4 micro melting point apparatus. Optical rotations were measured on a Horiba SEPA-300 polarimeter. IR spectra were obtained with a Tensor 27 FT-IR spectrometer with KBr pellets. UV spectra were recorded on a Shimadzu UV-2401PC spectrophotometer. Extraction and Isolation The dried and powdered plant materials (4.5 kg) were extracted with methanol (15.0 lϫ3, each 2 d) at room temperature. After evaporation of the solvent in vacuo, the concentrate was suspended into H 2 O and partitioned successively with petroleum ether (PE) and ethyl acetate (EtOAc). The EtOAc extract (150 g) was subjected to column chromotography (CC) over silica gel (100-200 mesh) and eluted with gradient PE-Me 2 CO (1 : 0 to 0 : 1) to give five fractions 1-5. Fraction 2 was further subjected to column chromatograph over silica gel to obtain three subfractions 2.1-2.3. Subfraction 2.3 was further purified by silica gel CC and Sephadex LH-20 (MeOH) to yield 6 (5 g) and 7 (10 mg). Fraction 3 was eluted with CHCl 3 -MeOH (20 : 1 to 8 : 2) over silica gel CC to afford four subfractions 3.1-3.4. Subfraction 3.2 and 3.3 were separated repeatedly on silica gel and RP-18 (MeOH-H 2 O gradient elution of increasing concentration) to obtain 5 (22 mg), 8 (7 mg), and 9 (116 mg). Fraction 4 was subjected to silica gel CC eluting with EtOAc-MeOH (9 : 1 to 6 : 4) to yield five subfractions 4.1-4.5. Subfractions 4.1 and 4.2 were chromatographed on silica gel and finally purified by semipreparative HPLC using MeOH-H 2 O (30 : 70) and MeOH-H 2 O (32 : 68, plus 0.5% formic acid) as eluents respectively, to afford 10 (7 mg), 11 (7 mg), 13 (3.5 mg), 14 (2.7 mg), and 15 (21 mg with 2 M HCl-dioxane (1 : 1, 4 ml) under reflux for 6 h. The reaction mixture was extracted with CHCl 3 five times (4 mlϫ5). The aqueous layer was neutralized with 2 M NaHCO 3 then dried to give a monosaccharide mixture. Then, a solution of the sugar mixture in pyridine (2 ml) was added to L-cysteine methyl ester hydrochloride (about 1.5 mg) and kept at 60°C for 1 h. Next, trimethylsilylimidazole (about 1.5 ml) was added to the reaction mixture in ice water and kept at 60°C for 30 min. The mixture was subjected to GC analysis, run on a Shimadzu GC-14C gas chromatograph equipped with a 30 mϫ0.32 mm i.d. 30QC2/AC-5 quartz capillary column and an H 2 flame ionization detector with the following conditions: column temperature, 180-280°C; programmed increase, 3°C/min; carrier gas, N 2 (1 ml/min); injector and detector temperature, 250°C; injection volume, 4 ml; and split ratio, 1/50. The configuration of D-glucose for compound 2 was determined by comparison of the retention time of the corresponding derivative with that of standard D-glucose, giving a peak at 18.926 min.
